Role of S-adenosylmethionine in two experimental models of pancreatitis.
Severe necrotizing pancreatitis occurs in young female mice fed a choline-deficient and ethionine-supplemented (CDE) diet. Although the mechanism of the pancreatitis is unknown, one consequence of this diet is depletion of hepatic S-adenosylmethionine (SAM). SAM formation is catalyzed by methionine adenosyltransferases (MATs), which are encoded by liver-specific (MAT1A) and non-liver-specific (MAT2A) genes. In this work, we examined changes in pancreatic SAM homeostasis in mice receiving the CDE diet and the effect of SAM treatment. We found that both MAT forms are expressed in normal pancreas and pancreatic acini. After 48 h of the CDE diet, SAM levels decreased 50% and MAT1A-encoded protein disappeared via post-translational mechanisms, whereas MAT2A-encoded protein increased via pretranslational mechanisms. CDE-fed mice exhibited extensive necrosis, edema, and acute pancreatic inflammatory infiltration, which were prevented by SAM treatment. However, old female mice consuming the CDE diet that do not develop pancreatitis showed a similar fall in pancreatic SAM level. SAM was also protective in cerulein-induced pancreatitis in the rat, but the protection was limited. Although the pancreatic SAM level fell by more than 80% in the MAT1A knockout mice, no pancreatitis developed. This study thus provides several novel findings. First, the so-called liver-specific MAT1A is highly expressed in the normal pancreas and pancreatic acini. Second, the CDE diet causes dramatic changes in the expression of MAT isozymes by different mechanisms. Third, in contrast to the situation in the liver, where absence of MAT1A and decreased hepatic SAM level can lead to spontaneous tissue injury, in the pancreas the roles of SAM and MAT1A appear more complex and remain to be defined.